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DETAILED ACTION 

Specification 

1 . This action is responsive to communication filed on August 30, 2004. This 
amendment has been entered and carefully considered. Claims 1-21 and 23-27 are 
again presented for examination. 

2. The one of the two foreign patent documents, 1998-01 4208, listed in the IDS filed 
on August 30, 2004 has been considered; the second foreign patent document, 1998- 
052698, has not been considered since it is not translated in English. If the Applicant 
wishes any further consideration, complete copy of the translated foreign document 
should be submitted in a new IDS. 

3. Certified Priority Documents for JP 2001 -1 53345 and JP 2001-34401 0 filed on 
February 18, 2004 have been entered and carefully considered. 

4. All the objections cited in the previous office action have been withdrawn due to 
the Amendment filed on August 30, 2004. 

5. Applicant's arguments filed on August 30, 2004 have been fully considered but 
they are not persuasive. 

6. The rejection of claims 1 -21 and 23-27 as in the Office Action mailed April 26, 
2004 is respectfully maintained and reiterated below for Applicant's convenience. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-2, 9, 17 and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Judd et al. (USPN: 5,768,623), hereinafter, Judd. 

As per claims 1 and 9, Judd teaches a storage subsystem (see Fig. 3) comprising a 
plurality of storage devices (arrayl and array2 in Fig. 3) connected to a host computer 
(20 in Fig. 3), wherein a first storage device (first disk in Fig. 3) included in said plurality 
of storage devices comprises: 

- a processor (router), means for executing information processing, indicated by 
the received request when the received request should be executed by the first 
storage device based on cooperation control information (the first byte of the 
address field) which indicates the request to be executed by the first storage 
device (e.g. see Col .9, lines 28-51 ), wherein each of the plurality of storage 
devices control RAID level cooperatively (e.g. see Col. 3, lines 61-65); and 

- a receiver, means for receiving a request for information processing for the 
storage subsystem, and a transceiver, means for transferring the received 
request to a second storage device, are embedded in the first storage device of 
the system taught by Judd since first storage device of Judd's system receives 
the request for information processing from the host and transfers it to second 
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storage device if it has to executed by second storage device (e.g. see Col .9, 
lines 41-51). 

As per claim 17, Judd teaches a storage control method which uses a storage 
subsystem (see Fig. 3) comprising a plurality of storage devices (arrayl and array2 in 
Fig. 3) connected to a host computer (20 in Fig. 3) and includes a first storage device 
(first disk in Fig. 3), wherein the first storage device executes: 

- a step for executing information processing indicated by the received request 
when the received request should be executed by the first storage device based 
on cooperation control information (the first byte of the address field) which 
indicates the request to be executed by the first storage device (e.g. see Col. 9, 
lines 28-51 ), wherein each of the plurality of storage devices control RAID level 
cooperatively (e.g. see Col. 3, lines 61-65); and 

- a step of receiving a request for information processing for the storage 
subsystem, and a step of transferring the received request to a second storage 
device, are embedded in the first storage device of the system taught by Judd 
since first storage device of Judd's system receives the request for information 
processing from the host and transfers it to second storage device if it has to 
executed by second storage device (e.g. see Col. 9, lines 41-51 ). 

As per claims 2 and 18, Judd discloses the claimed invention as described above 
and furthermore, Judd teaches that the first and the second storage devices control 
RAID level 1 (e.g. see Col. 3, lines 61-65). Judd also teaches that when a data request 
is made by an application program to a first adapter through a host application 
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interface for data that is stored in a storage array not primarily controlled by the first 
adapter, the data request is communicated through the adapter communication 
interface to the adapter primarily controlling the storage array in which the requested 
data is stored, i.e. if the data request is made, the second storage device requests the 
first storage device to send stored data connection with the data write request to the 
second storage device and stores data sent from the first storage device (e.g. see the 
abstract). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 3, 8, 11, 16, 19 and 24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Judd in view of Sato (JPPN: 410171559A). 

As per claims 3, 8, 1 1 , 16, 19 and 24, Judd discloses the claimed invention as 

described above having the first information (the first byte of the address field) indicating 

an address of the a memory area made from the plurality of storage devices that should 

be executed by the information processing, and the cooperation control information 

includes second information identifying an area of the first storage device of the memory 

area of the plurality of storage devices (e.g. see Col. 9, lines 41-51). Judd does not 

disclose that a processor (router), means for executing information processing, 
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executes the information processing when the first and second information match. 
However, Sato, on the other hand, discloses that when the first and the second ID 
storage part match by the collation, the discrimination circuit sends out connection 
permission signals to an interface part. Accordingly, it would have been obvious to one 
of ordinary skill in the art at the time of the current invention was made to implement the 
Judd's system by adding a step which will prevent the means for executing information 
processing from executing the information processing unless the first and second 
information matches to prevent the loss and robbery of the information sent from the 
host. 

9. Claims 4, 6-7, 12, 14-15, 20 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Judd in view of Kakuta (USPN: 5,583,876). 

As per claims 4 and 20, Judd discloses the claimed invention as described above 
and furthermore, Judd teaches that the storage subsystem wherein the second storage 
device (second disk in the Fig. 3) comprises: 

- the processor (router), means for executing the information processing, indicated 
by the transferred request when the transferred request should be executed by 
the second storage device (e.g. see Col.9, lines 28-51); and 

- the receiver, means for receiving the transferred request, is embedded in the 
second storage device of the system taught by Judd since second storage device 
of Judd's system receives the request for information processing from the first 
storage device if it has to executed by the second storage device based on 
cooperation control information which indicates a request to be executed by the 
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second storage device (e.g. see Col.9, lines 41-51), wherein the first and second 
storage device control RAID level 4 or 5 (e.g. see Col. 3, lines 61-65). 
Furthermore, Judd teaches that if the data request is made, the second storage 
device requests the first storage device to send stored data connection with the data 
write request to the second storage device and stores data sent from the first storage 
device (e.g. see the abstract). However, Judd does not teach that if the request is a 
data write request, the first storage device receives data connection with the data write 
request, stores the data, makes another data to be used for making parity data in the 
second storage device and sends the another data to be second storage device, 
wherein the second storage device receives the another data, makes parity data based 
on the another data and stores the parity data. Kakuta, on the other hand, teaches that 
when new data for writing is sent from a host device, old data and old parities are read 
after a search time respectively, and a new parity is generated with the new data, the 
old data and the old parities, and the new parity is stored in a cache memory (e.g. see 
abstract). Accordingly, it would have been obvious to one of ordinary skill in the art at 
the time of the current invention was made to modify Judd's system so whenever the 
data write request is sent from the host, the first device makes another data to be used 
for parity data in the second device and sends to the second storage device as taught 
by Kakuta. In doing so, the second device receives the necessary data to generate the 
parity data. Using this parity data, the data of first and second storage devices can be 
recovered in the event of a storage device failure. Therefore, it is being advantageous. 
Similarly, if the system contains the third storage device, the parity data can be 
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generated and stored into the third storage device using the another data sent from the 
first storage device and the second storage device. Using this parity data, the data of 
first, second and third storage devices can be recovered in the event of a storage 
device failure. Based on this rationale, claims 6, 14 and 23 are rejected. 

As per claim 7, Judd discloses the claimed invention as described above and 
furthermore, Judd teaches the storage subsystem, wherein the transceiver, means for 
transferring a request, transfers the received request to the second storage device 
when it is judged that the second storage device should execute the received request, 
based on cooperation control information which indicates a request to be executed by 
the second storage device (e.g. see Col. 9, lines 41-51). However, Judd does not teach 
that if the request is a data read request, the first storage device receives the read 
request, reads the data from the first storage device and sends the data and the request 
to the second storage device; the second storage device reads the data, merges the 
data read from the first and second device and sends the merged data to the host. 
However, RAID level 0 is well-known and notorious old in the art where the data is 
broken down into the blocks and each block is written to a separate storage disk drive. 
So when the data read request comes from the host, a block of data get read from each 
disk drive, merged and sent to the host. Accordingly, it would have been obvious to use 
the RAID level 0, which is well known, in the art in Judd's storage system since the 
RAID level 0 is (a) very simple design; (b) easy to implement; and (c) no parity 
calculation overhead is involved. Therefore, it is being advantageous. 
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As per claims 12 and 15, Judd discloses the claimed invention as described above 
and furthermore, Judd teaches the storage subsystem, wherein the transceiver, means 
for transferring a request, transfers the received request to the second storage device 
when it is judged that the second storage device should execute the received request, 
based on cooperation control information which indicates a request to be executed by 
the second storage device (e.g. see Col. 9, lines 41-51). However, Judd does not teach 
that if the request is a data read/write request and second storage device fails, the first 
storage device receives data and the request, sends data to the third storage device 
and the third storage device constructs the second data stored in the second storage 
device using the data, request and the parity data; and sends the data to the host 
device if the request is read request and sends the parity data to the third storage 
device if the request is write request. Kakuta, on the other hand, teaches that when a 
failure occurs at any one of the storage devices, for example, second storage device, all 
the data in the failed drive can be reconstructed from the data in the rest of the drives 
and the parity drive (third storage device) (e.g. see Col. 9, lines 60 et seq. and Fig. 5). 
Accordingly, it would have been obvious to one of ordinary skill in the art at the time of 
the current invention was made to modify Judd's system as taught by Kakuta so 
whenever a storage device fails, the data of that particular storage device can be 
reconstructed/recovered using other storage devices and parity device. 

10. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Judd in 
view of Polyzois et al. (USPN: 5,432,922) hereinafter, Polyzois. 
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As per claim 10, Judd discloses the claimed invention as described above and 
furthermore, Judd teaches that the first and the second storage devices control RAID 
level 1 (e.g. see Col. 3, lines 61-65). However, Judd does not teach that if the request 
is a data write request, the first and second storage device receives data connection 
with the data write request and stores data sent from the host computer synchronously. 
Polyzois, on the other hand, teaches that if the data block is not written to the storage 
device, that data block is written synchronously to both the first storage device and the 
second storage device (e.g. see Col. 5, lines 34-43). This is also known as disk 
mirroring or duplexing (RAID 1 ). Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time of the current invention was made to modify Judd's 
system so whenever host sends data write request, the data is written to both (first and 
second) storage devices synchronously as taught by Polyzois. In doing so, the write 
transaction rate doubles, which improves the performance of the overall system. 

Allowable Subject Matter 

1 1 . Claims 5, 13 and 21 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Remarks 

12. As to remark, Applicant asserted: 
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(a) With respect to claims 1 , 9 and 17, Judd reference is silent with respect to 
disclosing the claimed plurality of storage devices connected to a host 
computer that control RAID level cooperatively. 

(b) With respect to claims 3-4, 6-8, 10-12, 14-16, 19-20, 23 and 24, none of 
the secondary references of Sato, Katuta, Polyzois disclose or suggest the 
deficiency in the Judd reference with respect to teaching that each of the 
plurality of storage devices control RAID level cooperatively. 

Examiner respectfully traverses Applicants remark for the following reasons: 

First of all, Examiner would like to emphasize that as stated in the title and 
the abstract, the invention of Judd is clearly related to and involved a storage system 
comprising a plurality of storage devices connected to a plurality of host computers. 

With respect to (a) and (b), Judd teaches that the disk drives (the storage 
devices) are arranged in one or more arrays, such as RAID 0, RAID 1 , RAID 3 or 
RAIDS, or a JBOD (e.g. see Col. 3, lines 61-65), i.e. at any given time each of the 
plurality of storage devices has to function and control RAID level cooperatively. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hetul Patel whose telephone number is (703) 305-6219. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (703) 305-3821 . The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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